Treatment of chronic myeloid leukemia cells with imatinib (STI571) impairs p53 accumulation in response to DNA damage.
Chronic myelogenous leukaemia (CML) is induced by the Bcr-Abl fusion protein. Inhibition of Bcr-Abl by STI571 is widely used to treat CML patients. Unlike in most cancer types, the frequency of p53 mutations in CML is low. Here, we investigated the effect of STI571 treatment of CML cells on p53 regulation. Exposure of CML cells, including established cell lines and freshly isolated cells from patients, to STI571 reduced p53 protein levels, and severely impaired its accumulation in response to DNA damage. This may be explained by the status of p53 serine 20 phosphorylation. In non-stressed CML cells, serine 20 of p53 is constitutively phosphorylated by Chk1, and is inhibited by STI571. In response to DNA damage, however, this phosphorylation is mediated by Chk1 and Chk2, and is only partially inhibited by STI571. CML cells expressing wild-type p53 are more resistant to treatment with STI571, but moderately more sensitive to DNA damage, than CML cells lacking p53. An enhanced induction of apoptosis by STI571 and DNA damage is observed in CML cells bearing wild-type p53, but not in cells lacking functional p53. This implies that the status of p53 may affect the response of CML cells to this combined treatment.